Inhibition of fibroblast chemotaxis by superoxide dismutase.
Superoxide radicals are known to be important mediators in chronic inflammatory and fibrotic processes, in which accumulation of fibroblasts is thought to play a major role in the pathogenetic events. The enzyme superoxide dismutase removes these radicals by a catalytic reaction. Chemotactic response of human fibroblasts and fibrosarcoma-derived cells (HT-1080) to fibroblast conditioned medium, fibronectin and platelet-derived growth factor was inhibited in a dose-dependent manner in the presence of superoxide dismutase, while random migration, cell proliferation, cell viability and synthesis of collagen and non-collagenous proteins was not altered. In contrast, phorbol myristate acetate, an inducer of superoxide generation, stimulated the chemotactic movement of fibroblasts to the attractants. Evidence for the formation of superoxide is provided by the reduction of tetrazolium salt by activated fibroblasts which could be inhibited by superoxide dismutase. Thus, it is concluded that superoxide in small amounts is involved in the mechanism of fibroblast chemotaxis. Superoxide dismutase may, therefore, reduce fibroblast migration into sites of injury or inflammation.